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President-Professor H. STOBIE, F.R.C.S., L.D.S.E. [November 25, 1946J Severe Infections of the Mandible By D. GREER WALKER, M.B., M.Dent.Sc. I SHALL confine my paper to the treatment of severe mandibular infections. In this review of over 150 cases I propose to discuss the relative merits of surgery and penicillin.
Vaughan Hudson (1946) stated: "Our method of treatment, however, in all cases of acute osteomyelitis was to institute penicillin and wait and observe the progress of the case. It soon became apparent that penicillin swept the organism from the blood-stream and reduced the acute lesion to a chronic lesion. The subsequent fate of the patient depended upon the management of this now chronic osteomyelitis." He makes a further interesting statement on local penicillin: "Local penicillin as an adjunct to systemic penicillin made no difference to the results. In fact the recurrence rate when penicillin was used in addition to systemic penicillin was statistically higher than in those who had systemic penicillin only." Butler (1946) made the following observation: "We no longer consider it necessary to interfere with the primary focus of infection unless there is a local collection of pus."
What is the role that penicillin is to play in severe mandibular infections? Are we to use it alone or in conjunction with surgery as described by Mowlem (1944) . Speaking about radical surgery recently Henry (1946) has stated: "The advent of first the sulphonamides and then penicillin has changed our conception of the disease and given radical surgery a degree of safety that was not formerly contemplated." This is true and there is no doubt that surgery is essential in the treatment of chronic osteomyelitis, but I agree with Vaughan Hudson that the best method of treating acute cases is to institute systemic penicillin and wait and observe the progress. To discuss the treatment of these severe infections a clear idea of the various types is essential and I have adopted the following classification:
(1) Acute infections.-(a) Involving chiefly the soft tissues, e.g. submandibular abscess; (b) involving chiefly the bone, i.e. osteomyelitis; (c) occurring in children.
Proceedtins of the Royal Society of Medicine 2 (2) Chronic infections of the mandible.-(a) Involving a local area, e.g. local necrosis; (b) involving a diffuse area, e.g. chronic osteomyelitis; (c) involving the condyloid and coronoid processes, and the temporomandibular joint.
(3) Infections of cystic origin, e.g. solitary cyst of the ramus. (la) Acute infections of the soft tissues, e.g. submandibular abscess.-The very rapidly spreading cellulitis of the neck scarcely comes within the framework of this paper. Fortunately much more common are the localized infections arising from some dental cause, or, perhaps less often, of traumatic origin following infection -of a fracture. The removal of mandibular teeth' will not drain or stem the advance of an acute infection which has passed from the immediate vicinity of the roots of the teeth. Frequently patients appear at hospital with the familiar dental abscess and offer the history that a tooth has been removed, teeth fractured in attempted removal, &c., and in spite of this treatment the abscess has continued to increase in size. The correct treatment of all these abscesses in the early stages has been the application of heat externally and intra-orally. When the presence of pus was established a submandibular incision was made with good dependent drainage. This treatment in the past has produced excellent results. Nowadays the use of penicillin instituted early in the treatment of these acute infections prevents many an acute abscess, or a severe bone infection. So often the infection has progressed for some days and is beyond hope of complete resolution. In such cases where penicillin is given the abscess may be incised and drained, or the pus evacuated and some penicillin placed in the abscess cavity without dependent drainage. At present I prefer to employ dependent drainage for a short time rather than a primary suture; the degree of recovery has been more rapid when penicillin has been given and the old principles of surgery employed. Following the control of the acute infection the cause must be removed. I, like many others, advocate this after the acute infection has subsided. Before passing to the bony infections we ought to consider the dental abscess in which the cause is not always apparent at the time. I have seen on occasions what appears to be a subperiosteal abscess and on careful examination no cause can be found. Whatever the etiology the abscess must be treated as already outlined and if no cause is found on further thorough examination the case should be observed at periodic intervals. Sooner or later the cause will come to light and can be removed.
(lb) Acute infections of bone, acute osteomyelitis.-It is rather surprising that infection giving rise to alveolar abscesses does not more often invade the bone to a greater degree. The infection seems to pass rapidly out of the bone into the soft tissues. This is very fortunate as the more widespread infection of bone causes greater difficulties in treatment. Acute infection of the bone has been labelled for many years "acute osteomyelitis"; let us not linger to discuss terminology but rather the treatment at present employed. The first method, introduced by Mowlem [3], a radical removal of bone coupled with the administration of penicillin, has proved effective. The second, the use of penicillin systemically without surgical interference will be the method of choice in the future. If the organisms are sensitive to penicillin I fail to see the need of surgery apart from the possible treatment of a residual infection. The first case that I treated without surgery was in 1944 when a patient was admitted to Stoke Mandeville Hospital with an acute infection of the mandible extending from one molar region to the other on the opposite side. This had resulted from the extraction of a premolar tooth. All the clinical signs of an acute osteomyelitis were present and radiological signs were just becoming evident. I discussed the case with Professor McIntosh and we decided to try the effect of sulphathiazole immediately. The following course was given:
(i) 2 grammes stat followed by 1-5 grammes four-hourly for three days; (ii) 1 gramme four-hourly for two days; (iii) 1 gramme six-hourly for two days. The total dose of sulphathiazole was 46 5 grammes over a period of seven days. All pain ceased after two days and all signs of clinical infection vanished within the week. The only signs of infection lay in the subsequent iadiographs which showed the typical decalcification ( fig. 1 ). The complete recovery of this case without surgery led us to adopt the same lines of treatment with the introduction of penicillin. The same result is true of cases treated by penicillin. The time factor is most important if complete resolution is to be obtained without recourse to surgery. Cases not seen early will undoubtedly need treatment for some residual infection. Penicillin used in these cases will, however, limit considerably the extent of the infection. I find it rather early to be dogmatic but the results so far more than justify the omission of surgery in the early stages of acute mandibular infections. 16 (1c) Acute infections occurring in children.-The treatment of acute abscesses and acute bone infections occurring in children is similar 'to that already described for adults but there are two points that I should like to mention. The first concerns acute abscesses: There should be no hesitation in establishing early dependent drainage. If the infection is not controlled and is allowed to continue the inevitable result is a maldevelopment of the affected portion of the jaw. It is a pathetic deformity in an otherwise normal child. The second point relates to acute bone infections: The response of the young bone to infection is usually very good and the same holds true for the reaction of the teeth to such an infection. More than ever I feel that penicillin is indicated in these cases and surgery reserved for any residual infection. When it is necessary to perform a sequestrectomy great care should be taken so that the new bone is not removed nor the vital teeth disturbed or extracted. Failure to bear these points in mind will lead to gross deformities.
(2a) Chronic infection of the mandible involving a local area.-The commonest causes of local infection are a dead tooth or a re'tained root. This residual infection causes more frequently an intra-oral and less often an extra-oral sinus. There are other causes for which the teeth have been extracted and the socket has undergone varying degrees of necrosis. This may vary from the typical shedding of alveolar sequestra to the more extensive necrosis that may result in a pathological fracture ( fig. 2 ). The removal of teeth has not prevented the infection from becoming chronic. In treating these chronic infections the remaining portions of teeth and dead bone must be removed. There is little need to lay down hard and fast rules as to whether sequestrectomies should be performed intra-orally or extra-orally. It is obvious that it is preferable that the operation should be fintra-oral but there are occasions when the method of choice must be external. Previous to the introduction of penicillin one saucerized the cavities in the bone following the removal of the dead bone. The cavities were packed for a short period. I think the same holds good to-day for operations inside the mouth when we use systemic penicillin. I have not observed any additional improvement in the cases where local penicilin has also been used. For external operations there is little need to pack the cavity when penicillin is given systemically. Where a good dlbridement has been performed suture of the wound is preferable to leaving it open.. (2b) Chronic infections of the mandible involving adiojuse area.-It is to be hoped that we shall no longer see the end-results of acute osteomyelitis with the multiple sequestra and areas of sclerosed bone. The following illustrates well a longestablished infection of the mandible of some eighteen months' duration: Multiple sequestra were present causing several discharging external sinuses. Sequestra and teeth had been removed on a number of occasions with no improtvement. The case was then diagnosed as actinomycosis folowing a positive report from the laboratory. When admitted to Stoke Mandeville Hospital we were unable to confirm the previous laboratory, findings and it was felt that, apart from the multiple sinuses, the clinical picture did not resemble actinomycosis. In such cases extensive submandibular incisions are essential to open all areas of infection. In these cases I have given systemic penicillin, but it is doubtful of how much value this may be when the mandible is sclerosed. On account of this I have been rather reluctant to stitch the submandibular incisions immediately. I have felt the wiser course with our present knowledge is packing of the external wounds and by this method local penicillin can be applied. I am rather doubtful of the value of local penicillin in these cases. With less extensive infections and of a shorter duration it is preferable to close the external wounds on completing the operation.
The above case demonstrates very well the response on the part of the tissues to the invading infection. On rare occasions this reaction to infection seems to be completely absent. Fig. 3 is an example of the loss of almost the entire mandible. The radiograph shows the destruction of the bone. There seems to be no response on the part of the bone to deal with the infection. The history was most obscure but one could safely say that such a necrosis might well have been the result of phosphorus. With our present knowledge there is little that we can do when there is no response on the part of the bone. (2c) Chronic infections involving the condyloid and coronoid processes and the temporomandibular joint.-There seem to be two types of cases both of which eventually produce an ankylosis of the temporomandibular joint. The one is an ascending infection which starts in the region of the third molar and for some reason or other extends upwards to invade the joint. The other appears to originate from middleear infection and to spread towards the joint, condyle and coronoid process. Fig. 4 13.8.45. of the temporomandibular joint, the first radiograph the infection around the molar teeth. Both teeth were removed via the mouth and in so doing the mandible was fractured. The tomograph shows the position of the fragments and a considerable loss of bone. This undoubtedly freed the mandible but the much sounder treatment would be the removal of bone higher in the ramus as was originally planned for the treatment of this case.
Proceedings of the Royal Society of Medtctne demonstrates the end-result of an acute abscess fifteen years ago. There is complete ankylosis of the temporomandibular joint. The external sinus is still discharging and no doubt caused by the infection around the molar teeth. The treatment in these cases is twofold. In the first instance any source of infection must be removed and when this has been dealt with, the ankylosis treated by extensive removal of the upper portion of the ramus together with its two processes.
(3) Infections of cystic origin, e.g. solitary cyst of the ramus.-The majority of cysts when they become infected cause little difficulty from the treatment point of view, but the solitary cyst involving the ramus, when infected, can be very troublesome. A marked degree of trismus in the acute stage of the infection prevents early operation and in such cases penicillin is more than helpful. The operation for these cysts lying high in the ramus is by no means a simple problem as I have stated in a previous paper [5] . There is a tendency for recurrence, particularly of the infection, if the orifice of the cyst is not kept patent with a skin graft.
(4a) Infections occurring in bone that is already affected by some pathological disease-limited to the mandible.-The type. of case that I wish to describe here is by no means common. The mandible is for. some reason of a sclerotic nature, a patient has a tooth removed and some infection follows. After the acute stage a very long process begins in which there seems to be a very low-grade infection present. The patient does not complain of any severe symptoms nor are they completely absent. The problem is whether to leave well alone or to interfere. What can penicillin do in these cases? It is doubtful if it is of much value. Is surgery worth while? The problem confronting us is the exact extent of the sclerosed bone and upon how much there is superimposed the new infection. As the boundaries are so ill-defined one hesitates to tackle the problem surgically. As these conditions occur in older patients the natural trend is to avoid surgery if possible.
(4b) Infection occurring in bone that is already affected by some pathological disease-not limited to the mandible.-These types of cases might be said to be even more rare than what we have just considered. To illustrate this group of cases I shall confine myself to one example, Albers-Schonberg disease, in which the problem of infection can be indeed very great. in such conditions a sequestration can be a very lengthy process. The radiographs show the progress of the infection and the remarkable growth of new bone. An interesting observation in this case was the remarkable effect of penicillin on the soft-tissue infections as opposed to intra-osseous infection. In the early stages of the acute bone infection penicillin had no effect, but later in the treatment the patient developed a severe submandibular infection which was rapidly controlled by penicillin. I think there is some justification in these cases for not performing any major surgical operations.
(5) Specific infections, e.g. actinomycosis.-Up to now I have considered what might be described as pyogenic infections in and around the mandible. Specific infections involving the mandible are rare; the commonest of this group is actinomycosis. MacGregor [6] has pointed out the advantages of penicillin in treating this infection and I feel that I can add little to what has already been said. The place of surgery in the treatment of these conditions is confined to incising abscesses or less often to a debridement when the mandible is actually involved. Fig. 6 demonstrates such a case treated by penicillin and surgery. There has been no recurrence of the infection.
The treatment of these cases cannot be dismissed without laying stress on the excellent results of X-ray therapy. Fig. 7 shows a case treated entirely by radiotherapy. It would appear that the method of choice at present is a combination of X-ray therapy and penicillin. 6. -Actinomycosis involving the mandible.-There was a history that some lower incisors had been extracted and the abscess which had been present continued to increase in size. When admitted to hospital there were discharging submental sinuses and the clinical picture was very unlike a dental abscess. The radiographs showed considerable infection in the incisor region. 20,000 units of penicillin were given four-hourly and a d6bridement performed. Dr. J. Murray confirmed the diagnosis from tissue removed at this operation. The penicillin was continued for six days. In spite of the good result obtained we should now increase the dose of penicillin, give it three-hourly, and over a longer period. FIG. 7. -Actinomycosis involving the soft tissues.-B. D., aged 59. Admitted to hospital with what appeared to be a dental abscess. The only history obtained was the loss of a crown from 5 and soon after this the abscess appeared. The diagnosis of actinomycosis was confirmed by Dr. R.
Robinson and the case transferred for X-ray therapy (Middlesex Hospital). The following course was given:-Course completed over two areas in 16 treatments spread over eighteen days. Size of field 6 x 8 cm.; dist: 40 cm.; kV. 220 ; Ma. 10; Ivalue layer 2 1 mm. of Cu. Filter, Thormeus.
Dosage rate 45 r/minute.
(1) Lesion direct, 3,000 r.
(2) Lesion from above 200 r. Total time 67' 45". The second photograph shows the result two years later. No penicillin was given.
(6) Malignant disease, i.e. post-radium necrosis.-Radium necrosis is becoming very much less common with the advances in therapy. There is little that one can do in these cases in the way of any extensive treatment. The necrosis is slow and there is a reluctance to interfere. The deciding factor is the prognosis of the case. If this is poor then the best line of treatment is purely palliative, on the other hand with a younger patient with a good prognosis one might be tempted to greater efforts. I think it is a little premature to lay down hard and fast rules regarding the optimum doses of penicillin, perhaps further work will strengthen our position.
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